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0 Directed optical signaling. 



0 In order to improve the angle of siglit and the 
light intensity of the light markings of keys on a 
keyboard, the keys are provided with a light con- 
ducting body arranged over the individual light sour- 
ces of the individual light sources of the individual 
keys. 

This semi-conducting body preferably has the 
form of a truncated wedge whose truncated top face 
substantially coincides with the key top face and the 
bottom directed towards the light source is com- 
posed of no less than two facets of which the light 
beam 5 incident on the facets emerges from the top 

<^face divergingly and in virtually non-coindicent light 
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Directed optical signaling. 



The invention relates to a keyboard comprising 
at least one key having a vertical recess and a light 
source for marking a condition defined by the key 
and arranged at some distance below the recess In 
the keyboard. 5 

Such a keyboard wherein the vertical recess is 
formed by a drilling hole in which when the key is 
in depressed condition the light source in the form 
of a light emitting diode (LED) fits is widely known. 

The LEDs that are used for this purpose have a io 
limited angle of view. This is caused by the drop- 
like construction of the lens at the lop of the LED 
and also by the fact that the LED must no protrude 
from the drilling hole so as to avoid damage to the 
LED when the key is depressed, as a result of 75 
which a portion of the light emitted by the LED is 
shielded and an undesirably narrow signling face 
with too small an angle is obtained, having, in 
addition, a less favourable direction for the oper- 
ator. 20 

It is an object, of the invention to obviate this 
drawback in a very efficient way, it being possible 
to bridge a distance between the light source and 
the signaling face without an appreciable lo'is of 
light Intensity and creating at the same time a 25 
desired angle of view for the operator. 

Thereto, the invention is characterized in that In 
the recess 7 a light conducting body 9 is arranged 
whose top forms the exit opening of a light beam 
coming from the light source and whose top is 30 
located substantially in the top face of the key 2 
and the bottom, directed towards the light source 
8, comprises at least two facets 13, 14 for allowing 
the light coming from the light source to emerge in 
the desired direction at least in two substantially 35 
not coinciding light beams (a, as a result of 
which the angle of exit exceeds the angle of entry 
of the light from the light conducting body 9. 

In this context it is highly advantageous that 
the light conducting body together with the key cap 40 
can be spray-painted as a whole. The invention Is 
based on the understanding that by means of the 
facets at least one virtual light source is created not 
coinciding with the light source 8 as a result of 
which the angle of exit exceeds the angle of entry 45 
of the light and whose position determines the 
desired direction of transmission. 

An extremely advantageous embodiment is 
characterized in that the light conducting body 9 
has the form of a trancated wedge whose truncated so 
side forms the top side. In a preferred embodiment 
the first facet 13-1 has a flat plane of refraction 
which has a position such that light which is pulled 
in by the first facet 13-1 mns substantially parallel 
with a first lateral face 11-1 bordering on this plane 



of refraction 13-1 of the light conducting body 9-1 
and the facet 14-1 bordering on the first facet 13-1 
has a bent surface refracting pulled-in light in a 
manner such that it emerges at a second angle 0 
which substantially matches the- emerging light 
beam coming from the first facet 13-1. 

This enables in a simple way an enhanced 
angle of view. 

A further embodiment is characterized in that 
the second facet 14-2 has a position such that the 
pulled-ln light is reflected against the first side 11-2 
in the light conducting body 9-2 before it emerges 
therefrom. 

Consequently, the light pulled in by the second 
facet emerges on the other side of the light pulled 
in by the first facet than in the case discussed 
hereinbefore. 

- A still further embodiment is characterized in 
that a third facet 15-3 is arranged between the 
second facet 14-3 in a second lateral face 12-3 
facing the first lateral face 13-3. in that the third 
facet 15-3 has a bent surface whicfi is ^ arranged in ,.,- , 
a manner such that the light pulled in^ is, reflected , 
against the second lateral face; ,12:3, and.-jtii^^ 
lateral face 11-3, in this order, before ^emerging, at ^ 
tfiird" angle 7 which substantially .mgitches , the first 
exit angle j8-2. • . , . 

This is advantageous in that a further enhance- 
ment of the overall angle of exit is realised in a . 
simple way. 

The invention and its advantages will be further 
explained with reference to the embodiments re- 
presented in the drawing Figures, whereas cor- 
responding components are designated by the 
same reference numerals and in which: 

Fig. 1 shows a keuboard in accordance with 
the invention; 

Rg. 2 shows a key of the keyboard accord- 
ing to the invention; 

Fig. 3 shows a first embodiment of the light 
conducting body in a key of the keyboard accord- 
ing to the invention; 

Rg. 4 shows a further embodiment of a light 
conducting body in a keyboard according to the 
invention; 

Rg. 5 shows a preferred embodiment of a 
light conducting body of a keyboard according to 
the invention. 

The keyboard 1 represented in Rg. 1 com- 
prises a large number of keys used for operating 
individual functions. 

In addition to the homecomputer belonging to 
the keyboard represented in Fig. 1 there are many 
advanced electronic apparatuses in which many ^ 
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functions have to be operated, for example, with 
advanced technology telephone sets, personal 
computers, "minitei" equipment, medical equip- 
ment etc. 

In order to maintain the smallest possible num- 
ber of i<eys for controlling these apparatuses dou- 
ble functions are assigned to keys, for example 
small letters and capitals or a different type of 
alphabet etc. 

The conversions of these functions are effected 
in the embodiment by means of the keys 2, 3 and 
4. 

In this respect it is necessary to visualize the 
fact that these functions are switched on or off. 

To avoid these keys being fixed in specific 
positions, as is customary in the case of mechani- 
cal keyboards, a light marking is applied to this 
advanced equipment so that no more than a single 
type of switches linked with the keys can be ap- 
plied to the whole keyboard. 

Such a key 2. comprising light marking. Is 
represented in a diagram in Rg. 2. This key com- 
prises a key cap 5 provided on a switch-on 6 of a 
switch not shown anyfurther. 

In prior art keyboards the key has a vertical 
recess 7, possibly covered by a transparent plastic 
layer to avoid impurities. Perpendicularly below the 
recess 7 is a light source, for example a light 
emitting diode (LED)' or the erid of a* "fibre" coup- 
led to a light source arranged at sorine "distance.^ 
. The light source 8 has ah angie of aperture a 
at which the light leaves the light source 8. In order 
to guarantee a free stroke of the key the recess 7 
is introduced at some distance above the light 
source 8. so that on the one hand only a small 
portion of the light of the light source 8 will pass 
through the recess 7 and on the other hand the 
light leaves the recess 7 in line with the axis 
connecting light source 8 with the recess 7, so that 
a keyboard operator will see not more than the 
stray light caused by the edges of the opening 7. 

To improve visibility, a light conducting body 9 
is Inserted in the recess. 

Such a light conducting body 9-1 can have 
multiple forms provided that the side facing the 
light source comprises no less than two facets for 
magnifying in the desired direction the angle of exit 
of accepted light by the fonmation of at least one 
virtual additional light source. In a particularly ad- 
vantageous embodiment the light conducting body 

9- 1 has the form of a truncated range, as shown in 
Rg. 3. This light conducting body has a top side 

10- 1. called the exit opening, from where the 
pulled-in light leaves. This top side is preferably 
situated in the top face of the key 2, 3 or 4 as is 
also represented in Rg. 2. Furthemnore. the light 
conducting body 9-1 is bounded by a first side 11- 
1, a second side 12-1 and a bottom side called the 



entrance and divided up into facets 13-1 and 14-1. 
The depth (not shown) of the light conducting body 
9 can be chosen at random, but will generally 
correspond with the height of the entrance opening 

s because the light beam coming from the source Is 
generally rotationally symmetrical. The bottom side 
is preferably so wide as to have the light conduct- 
ing body 9-1 pull in at an angle of radiation a 
substantially all the light emitted by the light source 

10 8-1 represented in the diagram. 

The bottom side is divided up into a member 
of facets in this embodiment being a number of 
two 13-1 and 14-1. The surface of facets 13 is 
chosen to be flat In all embodiments but can also 

15 have a suitably bent shape. The surface of facet 
13-1 is positioned relative to the incident light 
beam such that the incident light without being 
reflected to one of the side 1 1-1 and 12-1 exits at a 
first angle through the entire exit opening. This 

20 implies that the light pulled in by facet 13-1 runs 
substantially parallel with the first side 11-1. The 
surface of facet 14-1 is bent and has such a 
position relative to the incident light and such a 
curve that the light beam incident on this surface 

26 14-1 leaves the exit opening 10-1 as a divergent 
light beam, which is to say that It has a focus 
located within the light conducting body or a series 
of foci. In addition, the position of the surface facet ^ , 
44-1 is chosen such that the associated light beam . , 

30 exits at a second angle jS, which s'ubstaritially > 
matches the light beam at the angle A coming v 
from the first facet 13-1 . 

By using the light conducting body 9-1, com- 
prising an entrance opening having facets 13-1 and 

35 14-1. the following advantages are obtained. Rrstly 
substantially all the light emitted by the light source 
8-1 leaves through the exit opening 10-1 so that a 
maximum light intensity is realised. Secondly the 
light leaves the exit opening 10-1 at a larger angie 

40 (A + j8) than the angle at which it is pulled in (a) 
obtaining an improved angle of sight (A + ^). 
Rnally, the overall angle (A + j9) at which the light 
leaves is situated on substantially one side of the 
line 19 (see Rg. 2) between the light source 8-1 

45 and the heart of the exit opening 10-1 so that with 
a proper positioning of the light conducting body 9- 
1 in the key 2. 3 or 4 the light is emitted substan- 
tially to the front, which is to say in the direction of 
an operator sitting at the keyboard 1 . 

50 An Improvement is obtained by using the con- 
ducting body 9-2 represented in fig. 4. 

This light conducting body 9-2 is, except for 
the facet 14-2, substantially identical with the light 
conducting body 9-1 represented in Rg. 3. 

S5 The facet 14-2 has such a curve and such a 
position that the light beam hitting this facet leaves 
the exit opening 10-2 also as a divergent light 
beam but after being reflected against the side 
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face 11-2 in the light conducting body 9-2. The 
position of facet 14-2 Is then selected such that the 
angle j9-2 at which the light emerges virtually 
matches the emerging light at the angle A which is 
pulled in by the facet 13-2. 5 

By making use of the reflection against the 
side face 11-2 which orders on facet 13-2 the 
following advantages are obtained. 

In the first place this enables the light pulled in 
by facet 14-2 to emerge on the other side of the lo 
light pulled in by facet 13-2 than in the embodi- 
ment represented in fig. 3, at which a positioning In 
the key 2. 3 or 4 is realised turmed through 180° 
along the longitudinal axis of the wedge-like con- 
ducting body. In the second place this enables an 75 
enlarged exit angle i3-2 because due to the reflec- 
tion of the side face 11-2 a virtual light source is 
realised which forms a much larger angle to the 
perpendicular on the top face 10-2 than as possible 
in the embodiment represented in Rg. 3. 20 

A further improvement is obtained by distribut- 
ing the entrance opening over a plurality of facets 
instead of two, for example for the three facets as 
represented in Rg. 5. The light conducting body 9- 
3 represented in this Rgure corresponds with the 
light conducting body 9-2 shown in fig. 4 except for 
the facet 15-3. The facet 15-3 has -a position, such 
that the light entering >i is 'facet 151^3 . originati^^ 
from the light source 8^3 is reflected'; twice., that , is - 
to say a first time against the second side face 1'2- 
3 and a second time against the first side face 11- 
3. This makes the light emerging from the exit 10-3 
apparently originate from a virtual light source 
which forms an even larger angle to the perpen- 
dicular on the plane of the exit opening 10-3 than 35 
the afore-described virtual light source of the 
emerging light pulled in by facet 14-3. In addition, 
the curve of facet 15-3 is chosen such that a 
diverging light beam leaves the exit opening 10-3 
at an angle 7 and the position of facet 15-3 and of 4q 
the second reflecting side face 12-3 is chosen with 
respect to the first reflecting side face 11-3 such 
that the angle 7 at which the light emerges sub- 
stantially matches the angle j8-2 at which the light 
emerges and is pulled in by facet 14-3. 45 

When positioning the light conducting body 9-3 
as shown in Rg. 5. in a key 2. 3 or 4 in a way as 
represented in fig. 2. an operator of the keyboard 
diagrammatically represented in Rg. 2 by an eye 
16, will always find himself in the outgoing light so 
beam of which the boundary lines are represented 
in fig. 2 by means of dashed lines 17 and 18. 

From the light conducting body 9-3 represent- 
ed in Rg. 5 the side face 12-3 is deepened over a 
portion 12-4 so as to remove the difference be- 55 
tween the position of the reflecting portion of side 
wall 12-3 and the height of the exit opening 10-03. 
This variation can naturely be realised in a great 



many ways. 

It will be evident that an even larger number of 
facets having multiple reflection against the side 
faces 11 and 12 is possible for realising a still 
wider emerging light beam. 

In addition, it is possible also in the depth (that 
is to say perpendicular to the face in the drawings) 
to realise the facets and/or the exit face in a bent 
shape so that also the light beam will diverge in the 
plane perpendicular to the drawing. 

The light emitting body 9 can be separately 
manufactured and installed in the key 2. 3 or 4. 
However, it is equally feasible to manufacture the 
light conducting body 9 together with the key cap 5 
as one complete injection mmoulding. 



Claims 

1 . A keyboard comprising no less than one key 
that has a vertical recess and at some distance 
below the recess in the keyboard a light source for 
marking a condition defined by the key. wherein in 
the recess 7 a light conducting body 9 is arranged 
whose ttfp forms the exit opening of a light beam, 
coming .'from the light source and.. whose, top . is.> 
located , substantially in the top face of the>ey.2, 
and the bottom is directed towards the light source., 
.8i:Comp,rises at least two facets 13. 1.4 for. allowing;;; 
the light coming from the light source to emerge in. 
the desired direction at least in two substantial not 
coinciding light beams (a, jS), as a result of which 
the angle of exit exceeds the angle of entry from 
the light conducting body 9. ng body 

2. A keyboard as claimed in claim 1, wherein 
the light conducting body 9 has the form of a 
truncated wedge whose truncated side fomris the 
top side. 

3. A keyboard as claimed in claim 2, wherein 
the first facet 13-1 has a flat refraction plans which 
has position such that the light pulled in by the first 
facet 13-1 runs substantially parallel with a first 
side face 11-1 of the light conducting body 9-1 
bounding this refraction plane 13-1 and the first 
facet 14-1 bounding the first facet 13-1 has a 
curved surface on which the received light is re- 
fracted such that it emerges at a second angle j8 
which virtually matches the angle of the light beam 
emerging from the first facet 13-1. 

4. A keyboard as claimed in claim 3. wherein 
the second facet 14-2 has a position such that the 
pulled in light is reflected against the first side 11-2 
in the light conducting body 9-2 before it emerges 
therefrom. 

5. A keyboard as claimed in claim 4, wherein a 
third facet 15-3 is arranged between the second 
facet 11-3 and a second lateral face 12-3 facing the 
first lateral face 11-3, wherein the third facet 15-3 
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has a bent surface which is arranged in a manner 
such that the light pulled In Is reflected against the 
second lateral face 12-3 and the first lateral face 
11-3. in this order, before emerging at a third angle 
7 which substantially matches the first angle of exit s 

6. A key 2 having a light conducting body 9 for 
keyboard l as claimed in anyone of the preceding 
claims. 

7. A cap 5 for a key 2 as claimed in claims 6. to 

8. A light conducting body 9 for key 2 as 
claimed in one of the precding Claims. 

9. A keyboard as claimed In one of the claims 
1 to 5. wherein the light source 8 is a light emitting 
diode 10 a keyboard as claimed in one of the is 
claims 1-5 wherein the light source is formed by 

the end of a fibre. 
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